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Mapping AOD Derived PM 2.5 Data

* Objective: Extract AOD data from a MODIS HDF4 file (or series of files),
calculate PM 2.5 from the data, and create a map of the results

* This python script will do the following:

1.
2.
3.

Read a text file containing the names of the HDF4 files you are analyzing
Read in each MODIS Aerosol Product L2 HDF4 file

Display information (average, standard deviation, etc.) about AOD in each file. By

(
default it will display the foﬁlowing SDS depending on resolution:

e MODO4_L2 (10km) : AOD_550 Dark_Target_Deep_Blue_Combined
e MODO04 3K (3km) : Optical_Depth_Land_And_Ocean
Asks user if they would like to provide a slope and intercept for PM 2.5 calculation.
If the user declines, then default values are used:
e Slope: 40
* Intercept: 3
Asks user if they would like to see a map of the PM 2.5 data, opens if desired.
Once map is closed, asks user if they would like to save the map
 |f desired, saves the map as a .png file with the same name as the HDF4 file

Moves on to the next file in your file list, if applicable



This is the python code from the

What you can expect... pm2s_modis.py fil

g *C:\Users\jdrober8\Dropbox\ARSET\Atlanta_Material V1\ustin\MODIS\pm25_modis.py - Notepad++

File Edit Search View Encoding Language Settings Macro Run Plugins Window 2 i szs_"ndis-tﬂ' =
oﬁB@be@l*@@‘acuﬁhﬂ‘%% BE|mI1([EREHI® File Edit Format View Help
25 mdsey 3| ***This module is intended for Python 3. It can be modified for python 2%** .

1 §!/ygx/bin/python

Module: pm25_modis.py

Disclaimer: The code is for demonstration purposes only. Users are responsible to check for accuracy and revise to fit their objective.

Ylauthor: justin Roberts-pierel, 2015

organization: NASA ARSET

Programming Language: Python

Purp?se: To extract AoD data from a MODIS HDF4 file (or series of files), calculate PM 2.5 from the data, and create a map of the
or series of [results

-n. | Required Python packages: pyHDF, numpy, sys, basemap, matplotlib

o 1. Create a (tab delimited) .txt file containing the names of the files you would Tike to analyze

0 (see example 'fileList.txt’)

15 #import necessary modules 2. In order to use this python script, make sure that the script, any files you plan to analyze, and the Tist of file names are in the
S from pyhdf import 8D same folder (i.e. Downloads or Desktop).

17 import numpy as np

18 import sys 3. open the command prompt and navigate to the folder containing the .py, .hdf, and fileList (.txt) files

19 from mpl_toolkits.basemap import Basemap

20 import matplotlib.pyplot as plt 4. once in the folder, run the script with the command: python pm25_modis.py

21 from matplotlib.colors import LinearSegmentedColormap .
22  §This finds the user's current path so that all hdf4 files can b 5. Follow the prompts to execute the Skl"lpt

23 try: . . . . . . .
o ? i fileListmopen('fileList.txt’, ") 6. If you choose to save the map created, it will save as a .png file in the same folder as this script and the HDF4 file(s)
25 [except:
s T print('Did not find & text file containing file names (perhepfiThis script utilizes examples found here: http://hdfeos.org/software/pyhdf.php
27 sys.exit()
28 This script can be easily modified to accept other sDS or HDF4 files.
29  #loops through all files listed in the text file
30 [for FILE NAME in fileList:
31 FILE_NAME=FILE_NAME.strip()
32 user_input=input('\nWould you like to process\n' + FILE NAME
33 if (user_input == 'N' or user_input = 'n'): . . . . 4
» This is the associated README File, and These are the required
35 else: . . . . . .
6 8 if o in P KUEctthen thi i o 3 ooz £le the information required to run the script  packages to run this script
37 print('This is a 3km MODIS file. Here is some informal
38 r SDS_NAME='Optical Depth Land And Ocean' # The name of
39 o elif 'L2' in FILE NAME: #Same as above but for 10km MODIS
40 print('This is a 10km MODIS file. Here is some inform
41 r SDS_NAME='20D_550_Dark_Target_Deep Blue_ Combined'
42 B else:#if it is neither 3km nor 10km, then this will skip “
43 print('The file :',FILE NAME, ' is not a valid MODIS
. - continue
45 o try:
<
Python file =




Folder Contents

| fileListtxt - Notepad

e

File Edit Format View Help

v
MoD04_L2. A2011165.1635. 006. 2015052131027 hdf

MODO4_L2.A2011165.1455.006. 2015052124833, hdf
MOD04_L2.A2011165.1500.006. 2015052125637 hdf
MOD04_L2.A2011165.1630.006. 2015052125642, hdf
MOD04_L2.A2011165.1810.006.2015052125635. hdf
MOD04_L2.A2011165.1815. 006. 2015052135036. hdf
MOD04_L2.A2011165.1945.006. 2015052134518, hdf
MODO04_L2.A2011165.1950.006. 2015052124942, hdf
MODO4_L2.A2011165.1955.006. 2015052134434, hdf
MYDO4_L2.A2011165.1635.006. 2014083125006. hdf
MYD04_L2.A2011165.1805. 006. 2014083124239. hdf
MYDO4_L2.A2011165.1810.006.2014083124801. hdf
MYDO4_L2.A2011165.1815.006. 2014083124625. hdf
MYDO4_L2.A2011165.1945.006.2014083124610. hdf
MYDO4_L2.A2011165.1950.006. 2014083125153, hdf
MYDO4_L2.A2011165.2125.006. 2014083124755, hdf
MYDO4_L2.A2011165.2130.006. 2014083124644, hdf

Here is the correct format for the
“fileList.txt” file.

re you save the downloaded files)
ning the list of filenames you would
the pm25_modis.py file

--—e - o wiwe B s med ww W
- . - w e 2 OBes = © - c—
- o e
. » PythonTutorial
R —S———
Organize v :?]Open v Print  Bum  Newfolder
3 Favortes Name ‘ Date modified Type
Al Desktop | fillistot B21/215136PM  Ted Document 1K8
 Downloads [B) MODOM_L2.AX0111653455.006 201505212, 8/21/2015 128 PM  HDF4 File 3543 KB
£ Dropbox ) MODOM_L2.A20111651500.006 201505212, §/21/2015 128 PM  HDF4 File 4067KB
] Recent Places ) MODOM L2.AX0111651630.006 01505212, 8/21/20151:29 M HDF4 File 4197KB “
[B) MODOM L2.AX0111651635.006 201505213,.  &/21/2015128PM  HDF4 File 534 KB I
4 Libraries B MODOM L2.AX0111651810006 201505212, &/21/20151:29 M HDF4 Fie 4T0KB ,
% Documents B MODOM L2.AX0111651815.006.201505213,.  &/21/2015 128 PM  HDF4 File 359K8 ,
o) Music ) MODOM L2.AX0U1165 1045006 201505213,.  &/21/2015 133 PM  HDF4 File 20318 .
& Pictures ) MODO4 L2.AX0111651950.006 201505212, &/21/2015128PM  HDF4 File 1848 .
& Videos [B) MODO4_L2A0T11651955 006 J00505213...  8/21/2015 134 PM HOF4 File 3056 K8 |
) MYDO4_L2A0111651635.006.200408312.,  &/21/20151:29 M HDF4 File 231348 |
M Computer [B) MYDO4 L2 A011165 1805006 201408312, 8/21/2015129PM  HOF4 File 4603K8 l
& Windows (C) [B) MYDO4 L2 A0111651810006 201408312, 8/21/2015130 P HOF4 File 3750K8 '
) MYDO4_L2.A2011165.1815.006.200408312..  8/21/2015128 M HDF4 File 3408K8 '
€ Network ) MYDO4_L2.A2011165.1045.006.200408312..  8/21/2015128PM  HDFd File 53008 '
[B) MYDO4_L2.A2011165.1950.006.200408312..  8/21/2015 134 PM  HDF4 File 481 KB '
[B) MYDO4_L2.A2011165.2025.006. 00408312, 8/21/20151:34 P HDFd File 2081 KB :
[B) MYDO4_L2.A2011165.2030006. 200408312, 8/21/2015128 M HDF4 File 2876KB '
7 pm235_modis.py 8/19/2015233PM  Python File 6KB i
This is the what the inside of your target folder (whe
should look like. There should be “fileList.txt” contai
like to analyze, any hdf4 files you are analyzing, and
b filelisttdt  Date modified: 8/21/20151:36 PM Date created: 8/21/201512:46 PM
Text Document Size: 780 bytes




Accessing your target folder and wewmg the contents

@ Command Prompt

Microsoft Windows [Uersion 6.1.76811
Copyright <(c?> 28B8? Microsoft Corporation. All rights reserved.

C:\Usershjdrober8>cd Desktop ECT Command Prompt

C:sUserssjdrober8-Desktop? Microsoft Windows [Uersion 6.1.76611
Copyright <c2> 2889 Microsoft Corporation. All rights reserved.

C:sUserssjdroberB8icd Desktop
C:xUserssjdroberB8sDesktopicd PythonTutorial

C:sUserssjdrober8sDesktopsPythonTutorial’
Command Prompt

C:\Users\jdrober8\Desktop>cd PythonTutorial
C:\Users\jdrober8\Desktop\PythonTutorial>dir
Uolume in drive C is Windowus
Uolume Serial Number is 4AB7-A5A5
Directory of C:\Users\jdrober8\Desktop\PythonTutorial
12:46 PM <DIR> -
12:46 PM <DIR> .-
18:41 PM 182 fileList.txt
10:41 PM 4,998,869 MODB4_3K.A2015091.17560.006 .20150920821418.
The command “cd” changes 10:40 PM 2,892,649 MODP4_L2.A2011165.1635.051.2011166022132.
yOLH'currern:directory 10:40 PM 1,654,099 MODBA4_L2.A2015062.1645.006 .2015063024748 .
16:480 PM 1,665,489 MODA4_L2.A20150885.1650.006 .200156886020817.

B2:33 PM 6.075 pm25_modis.py

The command “dir” displays
the contents of the current 6 File(s) 9.81%7.363 bytes

: 2 Dirds> 251,994.333,184 hytes fr
directory irds ytes free

C:\Users\jdrobher8\Desktop\PythonTutorial>python pm25_modis.py



Python file outputs

"

Command Prompt - python pm25_modis.py
Uolume Serial Humber is 4AB7-ASAS

Directory of C:slUserssjdrober8isDesktop“PythonTutorial

B8.-21.-2815 12:46 PM <DIR> -
B8.-21.-2815 12:46 PM <DIR> -
B8./16-2015 16:41 PM 182 fileList.txt
B8.-16-2015 16:41 PM 4.998.869 MODHA4_3K.A20156871 .1750.806 .2015072021418 .
hdf
H8./16-20815 16:48 PM 2,892,649 MODA4_L2.A2011165.1635.0851 2011166822132
hdf
B8.-16-2015 16:48 PM 1.6854,.429 MODA4_L2.A20156862 .1645.806 .20158638024748
hdf
H8./16-2015 16:48 PM 1.665,.489 MODA4_L2.A20156885.16580.806 .20150860208817.
hdf
B8.-19-2815 B82:33 PHM 6.875% pm25_modis.py

6 File<(s> ?2.817.363 bytes

2 Dirdcs>» 251.,.994.333.184 hbytes free

C:xUserssjdrober8sDesktopsPythonTutorialpython pm25_modis.py

MODB4 _LZ2.AZ2011165.1635.851 .2811166822132 _hdf
CYAND




Python file outputs

B#8/16,2015 108:40 PM 2.092.649 MODA4_L2.A2011165.1635.051.2011166022132 .
16:40 PHM 1.054.0892 MODA4_L2.A2015062.1645.006 .2015063024748 .
16:40 PM 1.665.489 MODB4_L2.A20156085.1650.0806.2015086020817.

B2:33 PM 6.075 pm25_modis.py
6 Filed(s)> 92.817.363 hytes
2 Dirds> 251.994.333.184 bytes free

IC:\Users\jdrober8\Desktop\PythonTutorial>python pm25_modis.py

YJould you like to process
MODA4_L2.A2011165.1635.051.20111660822132 . hdf

Y/N>y
This is a 18km MODIS file. Here is some information:

valid range of values is: -#A.1 to 5.0

average is: 0.205

standard deviation is: 0.175

range of latitude in this file is: 16.5796 to 37.5108 degrees
range of longitude in this file is: -10808.566 to -73.2887 degrees l

Jould you like to enter a slope and intercept for PM 2.5 calculation?




Python file outputs

Command Prompt - python pm25_modis.py

hdf
H8.-16-2015 18:48 PM 1,665,489 MODA4_L2 _A2015685.1650.6806 . 2015886020817 .
hdf
H8.-1?2-2815 ©2:33 PH 6.875 pm25_modis.py
6 File<{=s> ?2.817.363 hytes
2 Dirds> 251.9924.333.184 bytes free

C:sUserssjdrober8sDesktopsPythonTutorial>python pm25_modis.py

Yould you like to process
MODB4_L2.A2011165.1635.851 .20811166822132 . hdf

YrsNoy
Thiz is a 18km MODIS file. Here is some information:

The valid range of values is: -B.1 to 5.8
average is: H©A.2H05
standard deviation is: H#.175%
range of latitude in this file is: 16.5Y?6 to 37.51H88 degrees
range of longitwude in this file is: —-18H.566 to -Y3.2887 degrees

NMJowuld you like to enter a slope and intercept for PM 2.5 calculation?n

Jould you like to create a map of this data? Please enter ¥ or N




thon file outputs )

\/\| Figure 1

MODO04_L2.A2011165.1635.051.2011166022132
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Python file outputs

Command Prompt - python pm25_modis.py

WYould you like to process
MODA4_L2.A2011165.1635.051.2011166022132 . hdf

Y/NDy
This is a 18km MODIS file. Here is some information:

valid range of values is: -#A.1 to 5.0

average is: 0.205

standard deviation is: 0.175

range of latitude in this file is: 16.5796 to 37.51088 degrees
range of longitude in this file is: -10808.566 to -73.2887 degrees

WYould you like to enter a slope and intercept for PM 2.5 calculation?n

Jould you like to create a map of this data? Please enter ¥ or N
Y

WYould you like to save this map? Please enter Y or N
v

Jould you like to process
MODA4_L2.A20150885.1650.006 .2015086020817 . hdf

(Y/N>




Python file outputs

Command Prompt

Yould you like to create a map of this data? Please enter Y or N
Y

Yould you like to save this map? Please enter ¥ or N
Y

Jould you like to process
MODB4_L2.A2015085 .1650.006 .2015086020817 . hdf

MOD84 _L2.A20150862 .1645 .006 .2015063024748 . hdf
¥Y/NOn

Jould you like to process
MODBA4_3K.A2015091.1750.006 .2015092021418 . hdf

Y/Non
All valid files have been processed.

C:\Users\jdroherS\Desktop\PythopIutorial>




Python file outputs

Text Document

Size: 780 bytes

. e E‘M‘
‘ . = 5 .
@@v' .. » PythonTutorial v | 4 | | Search PythonTutorial : _,o |
e et - . e
Organize ¥ “|Open v  Print  Bum  New folder =y 0 @
S s Name : Date modified Type Size
Pl Desktop | . fileList.bet 8/21/20151:36 PM  Text Document 1KB
4. Downloads MODO04_L2.A2011165.1455.006.201505212... 8/21/20151:28 PM HDF4 File 3,543 KB
2% Dropbox MODO04_L2.A2011165.1500.006.201505212... 8/21/20151:28 PM HDF4 File 4,067 KB
;‘_-;' Recent Places MOD04_L2.A2011165.1630.006.201505212...  &/21/20151:29 PM HDF4 File 4,197 KB
. o MODO04_L2.A2011165.1635.006.201505213...  8/21/20151:28 PM HDF4. File 5,324 KB H ere |S th e ma p Saved |n you r
. Libraries L[!] MODO04_L2.A2011165.1635.006.201505213... | 8/21/20151:52 PM PNG image 106 KB .
B) Documents MODO4_L2.A2011165.1810.006.201505212... 8/21/20151:29 PM  HDF4 File 4,724 KB target folder as a .png file
J‘ Music MODO04_L2.A2011165.1815.006.201505213...  8/21/20151:28 PM HDF4 File 3,529 KB
[ Pictures MOD04_L2.A2011165.1945.006.201505213...  &/21/20151:33 PM HDF4 File 2,031 KB
E Videos MODO04_L2.A2011165.1950.006.201505212... 8/21/20151:28 PM HDF4 File 1,844 KB
MODO04_L2.A2011165.1955.006.201505213... 8/21/20151:34 PM HDF4 File 3,056 KB
1% Computer MYD04_L2.A2011165.1635.006.201408312...  8/21/20151:29 PM HDF4 File 2,313 KB
E Windows (C:) MYD04_L2.A2011165.1805.006.201408312...  8/21/20151:29 PM HDF4 File 4,603 KB
MYD04_L2.A2011165.1810.006.201408312...  8/21/20151:30 PM HDF4 File 3,750 KB
“' Network MYDO04_L2.A2011165.1815.006.201408312...  &/21/20151:28 PM HDF4 File 3,408 KB
MYD04_L2.A2011165.1945.006.201408312...  8/21/20151:28 PM HDF4 File 5,389 KB
MYD04_L2.A2011165.1950.006.201408312...  8/21/20151:34 PM HDF4 File 4,481 KB
MYD04_L2.A2011165.2125.006.201408312...  8/21/20151:34 PM HDF4 File 2,081 KB
MYD04_L2.A2011165.2130.006.201408312...  8/21/20151:28 PM HDF4 File 2,876 KB
.~ pm25_modis.py 8/19/2015 2:33 PM Python File 6 KB
= fileList.ixt Date modified: 8/21/2015 1:36 PM Date created: 8/21/201512:46 PM




